tion of the ubiquity and distribution of photoautotrophic cyanobacteria such as Synechococcus and Prochlorococcus (Johnson and Sieburth, 1979; Waterbury et al., 1979; Chisholm et al., 1988) , the isolation of pressure-requiring piezophilic bacteria (Yayanos et al., 1979) , the discovery of Pelagibacter (Giovannoni et al., 1990) , and recognition of the high abundance of marine phage (Bergh et al., 1989) Pace and Stephen Giovannoni, and later others, in the early 1990s, proved to be reasonably productive enterprises. A strong motivation for these microbial surveys was the general recognition that microbial activities drive most of the major biogeochemical cycles in the sea.
Furthermore, it was suspected that many dominant planktonic microbial groups might be undetected because of their recalcitrance to cultivation. Given the "great plate count anomaly" (e.g., the observation that cultivable planktonic microbes accounted for only a small percentage of total direct epifluorescence microscopic counts [Staley and Konopka, 1985] Our understanding of microbial life in many of these ocean habitats, especially in plankton, has advanced remarkably over the past 30 years or so.
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A fundamental advance that accelerated relatively unbiased microbial census taking was the invention by Norm Pace and collaborators of cultivationindependent, molecular-phylogenetic survey approaches (Olsen et al., 1986) . (DeLong et al., 1998) . In addition, Preston et al. (1996) showed that Cenarchaeum symbiosum, a crenarchaeal enzyme used by nitrifiers in the first step of ammonia oxidation (Treusch et al., 2005) . This new archaeal ammonia monooxygenase gene was subsequently detected in many marine environments as well (Wuchter et al., 2006; Mincer et al., 2007) . Genomic analyses subsequently revealed many other genes associated with nitrification and CO 2 fixation in marine Crenarchaea (Hallam et al., 2006a (Hallam et al., , 2006b Institution (Konneke et al., 2005) . In ...newly evolving strategies for characterizing microbes in situ and in the lab...will advance our knowledge of microbial life and activity in the global oceans.
